Plate-based assays for light-regulated gene expression systems.
Light sensing proteins can be used to control living cells with exquisite precision. We have recently constructed a set of bacterial light sensors and used them to pattern gene expression across lawns of Escherichia coli with images of green and red light. The sensors can be expressed in a single cell and controlled independently by applying different light wavelengths. Both sensors also demonstrate continuous input-output behavior, where the magnitude of gene expression is proportional to the intensity of light applied. This combination of features allows complex patterns of gene expression to be programmed across an otherwise homogeneous cell population. The red light sensor has also been connected to a cell-cell communication system and several genetic logic circuits in order to program the bacterial lawn to behave as a distributed computer that performs the image-processing task of edge detection. Here, we will describe protocols for working with these systems in the laboratory.